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The first mention of magnesium borides occurs im the werk of A. Osuter
vho edbtained them from sodium fluoboraie and magnesium metal. Later the preduct,
te vhich & formula MgyB; vas assigned, was obtained by F. Jemes? and R. Tayler®
from the actiem of magnesium or boric oxide, fram borea and magaesium and derea
trichloride and magnesium. Their results vere cemfirmed in 1895 by Meissea ia
his studies of pessidble methods of preparatiem of elememtal Deremd. Newever,
Meissan netes that besides the boride that is easily decempesed dy water and dilute
Riseral acids censequeat liberation of volatile hydrides ef berem, there alse exirt
anether beride of magnesium vhich is not affected by evem & prelsaged trestmeat
with acids, This ether beride of magnesium is eme of the mest diffisultly re-
mgvedble impurities frem the amerpheus borem aad, accerding to )eisean® & esuld be
raneved by fusiem with excess beric oxide.

In 1914, R. Ray® cenfirmed the conpesitiem ef magnesiwm beride %o be Ngghy
and further mere stated that no other boride of magnesium exists. This peiat of
view became universally acceptable particularly after the werk of Steoek and his
coverkers®’7 pertaining to the study of magmesium boride, its preperties and its
pessible use as & rav material for preparatiem of hydrides of beren® %30, Nevw-
ever ia the earlier work of W. Travere and R. Rayll there exist data whieh eemtre.
dict the then accepted camposition of magnesium beride (MgeBs). Their study of
hydrelysis products of magnesium boride 4id net cerrespomnd te the Ngglg fermlation
aad they prvnlod the existence of the MgeB, beride. Up te seme fairly recemt
publicatiens'® 33 pertaining te the structure of magnesium diberide, end eeafirming
the werk of the authers, there was no physico-chemical data availsble im the liter-
ature ocemoceraing berides of magnesium.

The purpese of this investigation wves the study ef the system Ng-D amd
preperties of the imdividual cempounds fermed im this system. The durfimltios
asseeiated vith the study of the system, such as volatility ef magnesiwm metal,
impessiblility ef ebtaining momocrystals (simgle crystals) ef the bisary esmpeaents
that were feund, as well as certain complicatiens ef amalytical mature leading the
lack of certainity of differentiating betveen free and cembimed beren, have se
far ast alleved te ommpletely establish the compositiem amd structure ef selid
phases centaining high percentage of boron. In case of magaesium diberide, bevever,
the data sbtained are completsly reliable’,

Ixperinmtal v
Various beride compositions vers prepared from smerpheus berem sad powdared

magaesiun, The amorphous boron was fouri to contain 96 perceat berem, 1.4 percemt
magnesium, 1.1 percent alum!n.m and iror and 0.3 percemt silioem. Magmesium metal
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used had the following imp.r. -:= .. ;+- ent aluminum, 0.07 perceat irem and
0.05 percent silicom,

The pevder elemen‘a! componentc w<- thoroughly mixed im an agate mertar
in & desired ratie and then trans®erre! o a graphite crucible (cemtaimer) im
which the mixture was then eithar press=2 by hand or vas briguetted at 800
pressure. The heatimg process vas *hen 'arried out as fellews: The owpiite
arucibles vere placed either im iron or quartt reactiom vessels ia the atmssphere
of carefully purified hydrogen and vere then hermetically sealed. Prelimissry
degassing vas accomplished by heating at 150°C in hydregen stmesphere. The
bermetically sealed reactors vere then heated in & muffle furmace to & desired
temperature and maintained at that temperature for s desired peried of time, after
which they vere rapidly cooled in cold water. The actual reactiea tenpersture
vas measured by means of P -Pt/Rh thermocouple inserted imte the reastiem vessel.
Due to the exethermal nature of reactien betveea borea aad magaesium, the start
of resctien ceuld alwvays be noted by a sudden jump in the temperature readiags.

Prelimisary chemical aad x-ray analyses showved the absemoe of pessidle
reaction between graphite crucible and the cempements of the resctien charge.

The varieus reactien masses ebtained fer s series of Mg/B reties waried in
oceler frem dark brewm te black. These products were subjected te beth chamical

and-Sho-u-vep-aaalysia... ... . .. _ Ce tie te s hiie ee cememcas e camee -

The x-ray analysis vas conducted vith FeKy seurce ia a 57.3 mm eall. The
st typical samples vere further aaalyzed ia s 143.2 mm cell,

Chemisal saalyses vere carried sut separstely ea aitrie aeid selwble and
the inseluble fractiems. The nitric acid digestieas vere made in bealed glase
tubes at 150°C fer A8 heurs in order to aveid pessidle lesses of velatile beven
hydrides., The imseluble residues vere them further asalysed by the stundard sedive
sardemate fusien methed. A small amount of sedium aitrate vas alse weed ia these
fusiens. Derem was determined by standard velumetric metheds - titretiem with
.1¥ Ba(ON)p in presemce of mannitel, Magnesium vas determined (m re-
moval vith methansl) as pyrophosphate. Unceambined magnesium wvas yy
vaouum distillatiem at 450°C. i

Specific gravities were determined om carefully greund wp semgples (-100m)
pycnsmetriocally ia bemszene. .

Fhase Amalysis eof Reaction Products Betweem Magnesium and Beren

The x-ray analyses of reaction products of interactiem of beren snd meg-
nesium in the followvimg range of Mg/B mo. ratios 2:1, 3:2, 1:1, 112, 1ih, 1:6, and
in the temperature ramge of 800-i200°C shov that phase compesitiem of reastiea ¢
products ia the twe heur heating teste (Table I) depends almest exslusivaly ea the
reactien tempersture ani not on the reac*ion charge compositiom.

A noticeable rea-‘inn batween magrec<ium and boron starts ia the T20 + 20°C
temperature regions; at tness .nv tempera‘ures the oaly solid phase ovtained 15 MgB,.
At higher reaction tempara®.rsc othsr :r.id phases begia to appear. These were
mumbered alphabetically A, B, C and ara in general charsterized by their pregressively
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Sp et

as reen from the data . =

-
cal vt the'ma. decomposition of MgBo,

Phase Compos ‘ticn N7 kea:*'.on Products Between Magnesiua

and Foroa

Phase Composition Dased em X-Bmy Anaiysis Datel

mele Reaction
: 'M“'*'~~~ - Demparaturg I —

231 800 } MgBa + excess free Mg
%12 800 }
1:1 1140 . A+B
b1} 800 | MgBg + free Mg

800 J

600 : Free Ng + traces of )gBy

700 MgB, + free Mg

300 MaB2
1:2 wh0 A + MgBg

1000 | A + traces of MgBg

1050 ' A+ B

1200 ; [od

) : A
1:h 1000 | A

1060 } A

1200 . [

800 i MgBz + free borom
1:6 1000 1 A

1200 l (o}

TABLE 2
Phase Cosmposition of Therma. Decomposition Preduets of Mgy
Heating Length of " Percen”. HNO3 | Phase h‘litr-—h‘ -
Tesp . Beating (hre) Insoluble in | x-ray Amalysis Iate
i _Product
800 2 6.2 NgBa
900 4 2L.5 NgBp + traces of beride A
1000 2 H1.a Boride A + Trases of Ngle
11h0 2 Ae 1 Mixture of beride A + B
1200 2 G200 Boride C
1 P Boride C
1 2 Borids C
1500 L - Boride C
(im wvacuum,
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Phase composition ~ - cor. ey . v products is charscterised by x-ray
diagrams, shown in Figurs | "he an*s rom Table 2 itndicate umusually high
stability of magnesium boride Lluaase 7 3% wvhich more vill be said later in
this article.

Boride Compesition MgBy

Magnesium diboride is & darx brown powder, specific gravity ef whieh 20°C
varies frem 2.48 to 2.A¢7 depeniing on the smount of mitric aeid imseludle residuer
preseat in sample, Water de-cmposes i+ slewly, while mimeral acid decampesitien
of magnesium diboride may become violent, Volatile hydrides ef berem are evelved
duriag kydrelysis of magnesium diboride., Thus, treatmemt of it with het Nydre-
chleris acid leads te complete solution. During this treatmemt 0.8 %e 1.1 per-
cemt of setal beren is released as velatile hydrides. OCsmeurremily abeut 2 meles
of hydregem per msle of MgBp are evolved (axperimemtal data shew 2.11 % 2.12
meles of Ng evelved). This is in agreement vith data of Traverse aad Rayil, This
is the basis of the hydrolysias equation prepesed by the sbeve mentiened iavestigaterr:

MgBz + 3Bg0 —y Ng(OH)g + BgO + 2Wg

Magnesium diberide is the product ef the relatively lew tempereture inter-
actien of magaesium and boron. Thus traces of it are feund by x-ray asalysis in
magaesium-borsa mixtures heated to 600°C. The mest faverable tempereture fer its
fermation 1s im the 800°C range, and it is desirsble to have exeess maguesiumm pre-
seat in the reastiem mixtures to campensate fer the velatility of magnesium.
Iriguettiag of the reaction charges seams to help in dseressing the 1ese of mag-
assium,

. In the 800°C temperature range it is pessidle te sdiain the magnesiwm di-
boride preduct cemtaining 2-5 percent of nitric acid imselubles esmsisting ¢f un-
reacted berem and mixtures of other insoluble borides.

The upper temperatures limit of stabilify ef magaesium diberide was feund te
be bdelew 1050°C, simce in the samples that were heated at that tampereture there
B0 NgBp foumd by x-ray analys:s. :

The data in Table 1 also show thati, vith resctiea mixtures eof higher thaa
112 Mg te B raties, only MgB; vith ex-ess free magaesium is ebtained, and osmse-
Qeatly »e ether magnesium boride, containing more than 1 atem of magnesium end tvo
atams of berem, should exiet. This is further cemfirmed im Table 3 whieh lists
data on vecuum remeval of excess magnesium frem reacted masses ehtained at 800°C.
The MgBa limes (om x-ray powder photographs) are alse seem en the ssmple of mag-
nesium beride synthesized by the methat af Steek®7, which turmed eut 0 b & mix-
ture of magnesium diboride and metalli~ magnesium.

The chemical cempositior of the magnesium diberide phase is
enalysis ia Teble 4. Theoretizal campositien of MgBg is 535 Mg sad

|

by chemical
) B

d
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m Powder Photograjhe of Vi~ 4igresius Boride Phages (1 .
(2] Punae A, (3, Plass B []

Besulte of Test oa Vacuum [i:villat:on of Uncesbined Hamesiss PRsk Bl -
nesium Bor i1e Producta o1 Various Cempositieng _

Reaction Mass Per en' My Theoretical
MNg:D mel/ratio | Disvilled from Excess Mg
Bor i14e Predu -’ o

1 l:d ‘ 32, b 34.6

] 3:6 25.7 2.5

g 3:2 52.8 51.9
Doride mads bY - -

4 svthed of Steck
’ : Mg + BgOs
S - 1:2 0.0 : 9.0
TABLE b

Chemical ApA. . ce N7 Magresium mmuu Sepples

t MOy N T Thmper -1 c 1e-ent
. Insol.$ ‘ Mg ) [} +
6 1.5 5 oy L1
7 5.2 ! wy mo A
8 6.2 ; i ALr
9 €.0 : 5o F
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The strictire of muunee - - - . wn
photograpne and 15 cnaracter e - .

ietermined from x-ray pewder
Slowing data:

Hexago: . U, KX, C o= 3,512 + 0.001 KX, Cfa =
1.141, or in A ngstrom .n»+ + T 9f-4  space greup D1 B - Co/mmm, mmber of
molecules in a crystal nucieis [ Ay ra, ;. "3 g/omd. Structure 1s ef the
same type as AlB, and is composed of *riganal prisas of Mg atems vith the B atem
in the cemter . Mg(000), B (1/3 /3 /¢ 2/1 1/3 1/2) in the cemter. Ng(000),
B(1/3 2/3 1f2, 2/1 1/% 1/2)

gl system, a EERREAY

Distaaces betveen the two Mg atoms ef the same layer 5.&:,
atems with aeighber: layers 3.52A. The Mg-B distance is egual to 2,
B-D distance is 1. .

the Mg
and the

Goed agremment betveen the experimemtal and calculsted interplamar distamces
aad iatemsities of lines (im pewder photegraphs), Table 5, demsustrete the walidity
of the structure ef magnesium diboride. These results alse agree well with the
data of ether imvestigatiomsi®s23, .

TABLE 5 :
Boperimeutal aad Calculated Interplanar Distances and Line Intemsities of X-rey
Powder Photegraphs om MgBg
d/m obs [ 4/a calc : I obs T calc | KHI |a/m eba aeals [T o] I cale

MO | e xx) | (mokx) (ia XX)

jool | 3,53 3.512 5 8 200 | 1.33 | 1.333 L] [
100 | 2,668 2,667 25 29 201 | 1.2862 | 1.246% } 0 20
1101 2,122 2.12k 100 100 003 - 1.1707 0 1
002 1.7%6 1.756 10 13 112 | 1,157h | 1.1877 25 1
110 1.539 1.539 30 2k 103 [1.0m8 | 2.07M9 13 a8
102 | 1.h66 1.h67 10 10 202 | 1,0619 | 1.0619 S. 7T
011 | 1,809 | 1.M0 5 3 120 | 1,000 | 1.0019 | 10 17

S et e ctee - m—

Thus, magresium diberide belamgs in the
of other metalsl4, and in perticular ef tramsitiem greup metals Ir, %1, B ™, v,

ntbc“nm‘lﬂcﬂﬁh
(4

et emems e

Cr, M», V which have similar to Mg values of atemic redii (retie

0.56-0166 m‘.).

It is necemsary, hovever te note, a high degres

in the

activity for MgBy as campared to the diberides of the sbeve memtiened mstals and

alse imaludiag aluminum diboride, all of which pessess a high degres ef imertmess
(vith the exceptiem of ZrB, vhich also is decempesed by BC1 kydrelysis liberstion
of velatile hydrides of boroni%;.

:

Approved For Release 2009/01/05 : CIA-RDP80T00246A005600100007-2



Approved For Release 2009/01/05 : CIA-RDP80T00246A005600100007-2

-5 B

Acid .Tmsoluble Magnesium Horides

With the help of x-ray povder pholngraphs, three acid imseluble magaesium
beride phases vere feund, vhich differ from the abeve discussed Ngle in that,
Svem upea prelemged digestion in cemc. HCl, me change im veight er cenpesitien
is ebervable ia these berider. Usually these imseluble beride phases are eb-
tained as mixtures vith ether boride phases. Thus, beride phase A, if 1t s
ebtained at reactiem temperatures of less than 1050°C is ebtained mized with
MgBg phese; beride phase B is often obtaimed mixed with berids phase A. Only
beride phase C is ebtained free of ether, already neatiened, deride phases; it
is hevever feund te be mixed vithA free borom. Due te osmplax nature of the x-ray
pewder phetegraphs obtained on these acid imseluble magnesium berides, aad further
more due te absence of monocryntal fpecimens, the structure of these phases vere
aot elucidated, '

Chemioal cempesition ef these higher berides is alse sensvhe$ inceneclusive
Gue te prebable presence in samples of these derides of free berea whieh is
amalytically impessible te determine separately frem the oembimed boren, and the
presemce of vhich ceuld ealy be surmised fram the x-ray powder photegrephs. Sov-
over, the existemce of the three above mentiensd magaesium beride selid phase A,
and C has beem entadlished by numereus x-ray pewder phetegrephical smalyves
samples of berides preduced by direct ryathesis frem the

|

peretures, a8 well as of idemtical beride selid phases ebsainmed by thepmal de-
ompesition of magassium diberide or ef the selid phase A (Pigere 1),
Bumesiun Puride Phase 4.
The teaperature regiea of the existemnce of this phase lies betwesn 980. end
1150°C. This phase after it separation frem the nagnesivm diberide digestion
- with- ) 4o- Leslated aa. s datk breva pevider vith 920 2.0%, The x-vey pewier phete-

Sreph data fer the phase A are listed in Table 6.

TABLE 6

Interplaner Distances and Intemsities of X-ray Povder Photagrephe of

Magnestum Boeride Phase A.

/. Intemsity [ d/n Intemsity d/n’ Intensity] &/a. [tamsity
i KX im XX in KX im

h.g very weak 1.89° | weak 1.389 veak 1.1& weak
3. weak 1.86 | medium 1.343 |very week |1.1 ssdivm
3.08 weak 1.83 mediun 1.321 bright |1, veak
2.72 weak 1,76 veak ‘1,310 | Ddbrigat 1.3 ssdten
2.52 |very dright | 1.7 veak 1.300 wveak 1,081 | medium
2.32 right 1.69 wveak 1.270 weak |1.068 | wright
2.26 medium 1.63 bright 1.260 weak 1.061 wveak
2.20 bright 1.60 very wveak 1,253 weak (1,008 | Bwright
2.16 »edium 1.58 weak 1.219 wveak 1,005 | msdivm
2.05 | very weak 1.53% bright 1,203 |very weak |1.026 | wright
2.0l medium 1.451 medium 1.166 nedium {2.006 weak

* 1.96 bright 1.420 medium
®
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. Magresiun cemtemt ‘n ind!viAua. -aap.es of the magaesium beride phas
varies frem .9 te 5..5 per el .-ee 73, » !, and 1* has te be neted Ui
seme x-ray pewder phetographs of t.ie ma,mesium beride phase A there appear
mental berem limes. This latter care 2= veil as the fact that the higher
aesium cemtent of magaesium boride phars A samples is ebtained frem resstien
charge cempesitiens centaining excese magnesium, allevs te asewss that
cerrespends te the Mghe ~ompositiem (Theeretieal cemtemt- 27.2% Mg, TR.0B).
The low magaesium cemtent of same ef the phase A ssmples csa be explagned

2
p¥

it}

g

semevhat lew thermal stability ef this beride phase with the remltdag less ef
velatile magnesium and liberstiom of the ancess clemsmntal berem.
TABLE 7
Synthetic Preparstien of Magnesium Bevide Phpgg A
Tople | I5/Y mele |Reagtion |Heating | g
Te. reties ia | (hesting) | Time (peremst) tien | Dammeks
resetiam tenp. (neurs ) in acid in- | of yprednet
change seluble fres
tiem of
1 The rmal 1000 3 32.5
decempes iten
of NgBy
2 1:h 1000 2.5 a5 A rigestted
3 1:h 1050 2 2k,0 charges
b 11k 1050 2 2.9
S 1:h 1080 0.5 27.6
6 1:6 1040 2 18.8 A + fyee
7 1:6 1080 3 19.5 besen
8 1:k 1060 2 23.1
9 Lib 1140 3 27.8 A
10 116 1130 3 2h.0
11 16 1030 3 2.3 .
—

On the other band, the fact that phase A cerrespends to Ngly cmpssitien aand
the NgB¢, as Mussell, Hirst, Kanda and Kingl? oemtend, is sbobuptisted first
by cemplete smalyses of the mest repraseatative phase A_.’l-, ovan ‘these & -
tained frem the Mg:B mole raties of 1 4, as shewa in Teble 8, and sqesnd by the ob-
served evelutien of ex~ess magnesium metal frem these mixes as esupared te tests
perfermed with the Mg:B mole ratie of 1:'6 mixes.

$

TABLE 8

Analyses of the Mos* Represemtative Semples ef
Magnesium Boride Phase A

- e s el e

ifﬁ Perceat Compoaition Fercentage mm & Tl
Ne. B S1 | Fe + Al Cempeaents
8 23.1] 73.6 OA:I 1.k 9.3
S 27.6[69.6 0.7 | 0.8 98.0
q _—
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Mereover, im special terts I-11 (:=¢ Teble 7) vhich ware owrsied
hydregen atmosphere, in harmeti.ally sea.el stesl bambs, that is wndew &
imsuring agaiast the loss of magnesjur. the acid insoluble frastiem of Uil iNs

4 negium beride preduct was feund to hava sither a practically WR
content of magaerium for 7he Mghe “ompcsition or & semewvhat lewer ~glﬁ
basis «f the sbove meationad dsta it ~an be stated with ASSUTANNS: '

. beride phase A cerrespends to MgB, oswporitiem. - . . ;
It ean alse be added that the Mghy beride, if hested wil
is cmmpletely changed to the magnesium diboridn' (agig). Ny

1o be relatively stable te a preleaged digestiem with 1% JK, £

hour bedliag ia 111 HC enly 0.19 percest of deren was foupd 30 4

om perexids and aitric acid alse vere fousd te aet very alewly:

IMSELin Deride Mhase B.

She beride phase B [gives x-rey pewder
different fren these of hnoA(mlomnl.M
Sene mixture, cextained phase A, but mst be ocens!
phase, Nwvever the ture n;.. of its stability fa:1
of phase A. Magaesium daride phase B {» a dark brews pe
demsity @90 = 2,47, Tis phase is ebtained im the 1108:3#
ahove 1200°C 1% with the fermatiem of ‘
of the representative samples of magnesium

© amalysis ‘e ne baride phase
: $ %0 ass any defiaite chamionl
: .-ﬁ ‘ of availabl | amalytical data.

Bmpoeiyn Doride Mase C.

e magaesium berile phass in hermally stable up te
sem ﬁ.ib dats im Teble 2, this phase 1s quite lﬁzh g

1500°C {» vaeaw. This fact points to the individuality of
.ﬁu-&-wm ‘ cnﬁmbmum,
:.M : above the ture of 1700°C 1t 4s

ints free bef and magnestium, vhich theh &ighd
C 13 enly obtained at temperatures abeve 1P
of the reactism charge cempositiem. It is :
tiem of MgBp and MgBy phasres. The cempesitien of Sk
» 18 very clese to the MgB;y fermla (Thasipel

i
:
’
‘g
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TABLE §

Iaterplanar Distances and Intensitier of X-ray Powder Phetegrephs of Fipge 3

A 1 a/a_(xx) T 1a= =) I &
T.27 weak 2,52 very weak 1.68 weak
6.43 - medium 2.k2 bright 1,60 weak
35.5% mediun 2.32 medium l.gi wveak
3.38 nedium 2.18 bright 1. weak
3.82 -weak .78 weak 1,2% very weak
2.7 »ediun 1.75 wveak 1,224 very waak

DAy 10
10 1um Phanse '
P Wt o itiem tiem Tase
. Preparatiea B 1 + Al [Pereemtage Ompesition

1 Thermal doosn- [ 19.8/76.d 0.1 | 0.6 9.1 Tase » .
position of
&8 1100°C fer 3

o houre

t 3 herndl dooen- [19.8 76-1“ 0.51 0,7 7.7 Fatise B well
pesition of NgBy fommed
at 1150°C fer B |
heurs

3 Thermal decem- |14.0{80.1}0.4{0.7 9.2 Fmse B plus
positien of ¥Mghy . seme phase C
&% 1200°C fer 3 t
hours .

b Pren elements 23.0] - - - - Pinee A + Phage B
gD ratie L:2
at 1050°C fer
3 beurs

] Thermal deeem- [19.8) - 4 - - - oo 3
position of Wiy
&t 1200°C for 3
hours '
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]

TABLE .

——

Data for the Magmesium Boride Phase C.

Cenpesition

]

BT

W.{m\ * ]9 © 9¢xw
5 mlh.ﬁu 5 S9s9

! m..m

H M“ _: ]

mw kit

& e

L C‘OF
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te the bari %o get rid of impurity - ~.emental borem ss described by Widessmls.
This same phase C is alse identi’ =i ~n x.ray pewder photegrephs of the purified
berem samples preduced by the Moi:-:an magnesie-thermie)uethed,

It is highly probable tra‘ the -neaical campositien of magnesium beride
phase " correspomis to the MgB,» Tormi:a, 1% has te be neted, Rowswer, Wt the
poesidility of fred borom in this phacs hes not beem excluded.

Magnesium beride phare C is very atable teward the actien of miaerel; |
Tous & semple of it, beiled “or 100 hours im 1:1 NCl shoved ne eheerwbls
1n the shemiocal mmalyeir fcr magnes;un aad for berea befere and sftew the
mesit., Rydregea peroxile 5; rnitr:  a ¢! decampese -it very slewly
temperstures, Por de.ampncitinn nf cr. .« brride, the mest ace
velves furiom with alx..' “artopnte. ~r hydrexides.

Prebable Mechasisa ‘71 Magr~:id*' ~'m. - “aductiem of Bori- Oxide

Meicsan's met!n: “nr [ radys

tveen beris nxjde, ‘axer noa 7
preferably :n an imert W e
reasone: T.vav it prer des g

B
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heated reaction products from -omta-* with air, secomd it helps decempese
varieus magnesium borides tha* are obtained as by preducts.

The primary preduct of the magas<isthermic reductiea of berie exide, as
seen frem the tests iavolving reectinn of beric exide and excess magaesium fer

the e of preduciag magnssium berides, is -puiu aideride Ngiy (see
Tble 5;.

The magnesium diberide is obtained frem the highly exethermic reastiem:
By0a + UMg 5 MgBy + MgO

The exethermic character of the above reactiem is &ue, actually %o Wwe
separate exethermic reactieams: eme, the reductiem of deric exide by magnesium
aetal and tve, the fermation of magaerium diberide frem the elememts.

Bowever, ealy traces of NgBy is feund in the reietien profnets When en-
cess beric exide is reduded by magnesium, while in the smecphons beren gwedhet,
ebtained after the seid digestiem, the magnesium bderide Mgy 1ines eve chetrved
& x-ray powder phetegraphs, it is therefere legical te aseune that sagheshm -
dideride reacts with excess beric exide accerdiag %o the fellewiag sehane:

d ey + THEB2 —— MgBya + 6NGO + 63

In facs, the "rav" Meissar berea (that ummm
profuct ﬂJOM t0 & rapid acid digeetion in erder %o disselve
Ng0), scosrdiag te litersture datel®, as vell as te the chemieal
oame erder of magaitude ss that sppearing in the right side (MgByp ¢ f
above sguatien.

mmuuumnmnomw—ummmﬁmc-.
" pesitien of "rew" berem, as seem frem the x-ray pewier phetegrephs (mmber 6 ia
mt)uumu.ueu with that of magnesium beride
aly & smll essmt of elemental berem.

%1
R
m

i

!
i

m betwesn ByOp and MgBy, predably, is either
Slightly endetherunic, and thus requires preliminary hest: he yeasbion mase
Stability of beride phase C im respect te acids explaine m um-mv (4
purifyiag the "raw” borem by means of the acid digestien metheds, I» fuet
acosrding teo varieus litersture seurces, preparstien of emsrpheus beven by the
Missen methed of highsr than 90-93 perceat purity is a very diffi
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Noissen has advecated using a 50 feld excess of berie exide im malting the
"rev” beren in exder to decempese the magnesium beride impurity ead .
e purity of the resulting smerpheus berea %0 98 perommt.

and thme Faise
he pessibility is net eatirely elimimsted that ia the atherni ¢
resetion between deric exide and magaesium, there may oecur seme dooem-
pesition of magaesium diboride imte the sbeve discussed higher berides of mag-
nesium. The shert time intarval of the sctual high tempersture reastiem, hevwever,
does met allev to attridbute toe much influemce of the thermal dcempesitism re-

@84s%a, contains frem 8 te 13 perceat magnesium, that is the "r-"b-.n the
-’““ﬂ centant

.

Approved For Release 2009/01/05 : CIA-RDP80T00246A005600100007-2



Approved For Release 2009/01/05 : CIA-RDP80T00246A005600100007-2

actiea preduct. The da*a S*n~k” hruaver <how +hat in erder te ebtain mag-
nesium beride that is a good rav mate-:4. 'nr the hydrides of berea preductiea,
ome has te select an eptimum Mg 5,03 ratte or elre the high temperatures of
reactiem yield preducts tha: yieid oniv *-u:es of velatile hydrides ef bexrea.

Qemelusiens: )

(1) As & result amalysis of the syrtem Mg-B the suthers shew
s bexagenal phase MgBy, belomging te the structural type Allg, and theee
other phases A, B aad C, the structure of vhich has
nined,

(2) Magnesium diderids was shewa te be & relatively seti
velatile kydrides of beren upem actiea of water or
1% thermal stadility 1s met great, aad at higher
sively dscempesed, with liberstienm of free magnes.
phases A, B ead C.

(3) The temperature regieas of stability of these etber
bhave been established, as vell as their chemical cempesitien.
1t was shewn that phase A clesely correspends te Mgy mﬁ-,
phase O esrrespends to )NgB,p cempositiea.

1l
it

») veride phase C is meted for its high chemiecal end Whapud .8
dass a0t dissesiate appreciately uatil the tempereture of 1

19 seashed. This beride phase C wvas alse feund in all sumples of
Segen prepared by the Meissan method.

(” A temtative reacties mechanism,is effered o.m 0e M
reftotien of beric exide. "

Iisesqmure;
8.3.V. Bekreseff. Osurse in Gemeral Chemistry, BMities 10-e, 539 (19%3) .
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